Materials and Physical Measurements
All reagents were purchased commercially from Sigma Aldrich or Alfa Aesar and used without further purification. HPLC grade solvents were purchased from Fisher Scientific and used as received.
---Single Crystal X-Ray Diffraction was performed on an Oxford Diffraction Gemini A Ultra diffractometer equipped with an ATLAS CCD detector (λ(Mo Kα ) = 0.71073 Å). Single crystals of 1-5 were mounted in oil on a glass capillary prior to dataset collection. All measurements were performed at 150(2) K. Absorption effects were corrected for via an analytical method using a multifaceted crystal model 1 and data reduction was performed using the CrysAlisPro software package.
All structures were solved by direct methods and structural refinement was carried out using SHELX-97 by means of a full matrix least squares on F 2 method, 2 performed within the WinGX software suite. 3 Selected details of the data collection and structural refinement of compounds 1-5 can be found within Tables S1 and S2 and full details are available in the corresponding CIF files. Crystallographic data (excluding structure factors) have been deposited with the Cambridge Crystallographic Data Centre (CCDC 975306-975310) and may be obtained free of charge via www.ccdc.cam.ac.uk/data_request/cif.
Note that in most instances, the major components of each cluster anion were well defined with full occupancy in all non-hydrogen atoms. In rare cases, W atoms were found to be disordered over two positions and were modelled and refined within a given occupancy. Solvent and metal complex cation molecules in solvent areas were refined initially with flexible occupancies which were then later fixed to partial values in the final stage of the refinements. These treatments are reasonable for such large structures, in which solvent areas are highly disordered. Furthermore, due to the weakness of crystal diffraction intensities for these large structures and instrument restrictions, ideal absorption corrections could not be applied to these heavy-metal based moieties. Some unit occupancy sites of light atoms were therefore only refined isotropically, otherwise they were found to be 'non-positive defined'. 4 Cl and HCl respectively in order to isolate 3, though the yield of the reaction and crystallinity of the products is generally slightly poorer than the synthesis provided above. is well-defined with estimated total numbers of Li + and Na + cations and additional solvent water molecules. Detailed analysis was impeded by the poor reproducibility, lengthy crystallisation times and low yields encountered in our initial explorations of this system. Given this, we do not attempt to provide a full characterisation at this point and will instead seek to do so in a following publication at a later date. and the fully condensed 'Trojan horse' {S 2 W 18 } cluster, 13 the geometry of which may in fact be considered as an isomeric parent structure of the hexalacunary {Se 2 W 12 } unit, related by a 180° rotation of the two {W 3 } capping triads (shown right). It is also notable that the bonding in the cluster framework also changes on moving from a tetrahedral (PO ) template. This can be seen in the 'belt-region' {WO 6 } polyhedra on the leading edge of the framework, which are edge-sharing with the {WO 6 } units on the back face of the cage in the {Se 2 W 12 } species, but corner-sharing in the {P 2 W 12 } species. This leads to a noticeable 'puckering' on the lacunary face of the cluster which may have an impact on the relative reactivity of each hexalacunary unit, something which future work will hope to address. Intensity is relative, normalised to the highest intensity peak shown at ca. 1605 m/z. Full peak assignments are given below (Table S3) . Fig. 4 in manuscript) . The similar energies of the {X 8 W 48 } wheels in particular lend us to believe that their relative stabilities may be similar. ---
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